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Ideal interface of two infinite mediums
(static, flat, sharply terminated)

Conservation of momentum
vacuum
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"% Fresnel Reflectivity

n=1-6+if for q,<q, Re=1
(total external reflection)

. 10°
2.0 F
vacuum "
| 102 b
S~
QL5 = |
B —
G __,?1[]" -
- >
V1.0 S -
yo) 0
c qi_J 108
S e |
o5k
Q L
= 10
|] -
1 L w-lD 1 L 1 L 1 N 1
-10 0 10 20 30 0 0.25 050 0.75 1.00 1.25 1.50
Z/A q,/ A




Uniform slab on the ideal substrate
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Electron density p/po

Uniform slab on the ideal substrate

Phase factor p2 =e 'z
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thick film = small fringes

Phase factor p? =e'4z
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Parratt Recursion for multilayers
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Master formula:

'Soft' (graded) interface

kinematical approximation(q,>>q,.)
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Reduce the Fresnel
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Slab with non-ideal

interfaces
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Rough interface
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V diffuse component (q,,)
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Example of Reflectivity experiment

@Argonne,APS, Sector 15

X-ray detector

Au nanoparticle film
in Langmuir trough

T T T T

Au monolayer |

10 1
o 10" E
4
10" 4 1
1074 (a) 1
T T e,y et
00 01 02 03 04 05 06 07
A
q,R")
1000 E T T T T v T . T
100+ Au multilayer
104 1
v b 3
0.01 5 1
1E-34 ]
3 1
1(c)
1E'4 T L] L 1 L} L]
0.0 0.1 0.2 0.3 0.4 0.5

q,A")

Electron Density

Electron Density

o

60A

Au monolayer

(b

20 40 60

Z(A)

—T
80 100 120 140

Au multilayer

| 6oA 60A

ésoAé

(d)

L L] T
50 100 150

Z(A)

T 1
200 250 300



Useful References:

Books:
J. Als-Nielsen and D. McMorrow “"Elements of Modern X-ray Physics”

M. Tolan "X-Ray Scattering from Soft-Matter Thin Films"
Jean Daillant, Alain Gibaud "X-Ray and Neutron Reflectivity”

Theory:

L. 6. Parratt,Phys. Rev. 95, 359 (1954)
S. K. Sinha et al., Phys. Rev. B 38, 2297 (1988)

Thank you!



